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aSffl^SWD ¥Jfc7*Hm260~ 


^g[«^«*A^^781 -301 

1OE270 aOSEfeAB^X^V^—^raffi© r^32I5I 

(72)3Mim 

Oi© -iff 



S|H8®iiWmiSK^Stl725 -54 
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(54) H^©fKYb^^ 


(57) [fgft] 
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1 

j&it'&mzmw iso. ymxmz^cir^x. -mum 

tp^3i2i m^mmt vx2?c\,z&rth?smz io 
x\±/mt. ~v^iw%;[s#ym&x*&umm 

[OOOl] 
[0002] 

h^mmm<ommm<mttix^. mz^ ^m* 

z\<Dtz*bmM£ k> ^mcomfcjmt>m«m i mztix t ^ 

tittmzmttU'SLXAvv-tf.m'SibtL. m&\ 
m^x~*mtf*£mnLX7mRfc*mzz-<t, mt 

ZithhnX'foh* 30 

[ d 0 0 3 3 frfr&^m<n*ma& iwwsofc) zmz\ 
$it&m, m^&&m&iz£^ximi&$:m\xi-&z\ 
. ^mwz^%K%m&mt*mm~thz\ t i> 

^v-m&fatztmftWinzti, %LX7m£imi,z& 
zti. m^m/mm^^Tx^^^m-^yjmtfim 

[00043 Z(7)MtJ>cm^^z: izhti 9 . S*£ 

t^<Dmm^^^zm±.^^^mm^mMx 
^tmm<oimmm\tn±^t:ih^^^^ 40 

M&zwm&Lxm^&^m mm^mm^m^^f 
m) . <2>mttz«m%!m am* hmmmt^^-j) 

^mz^wtim^^mm^^^tix^. 
t> , z\ti^-)m±^ti^tiT%mn\^mm^ 

[ ojo 0 5 3 wh. ^mtmrnzm^fi^M^H-it-^ 
mxrfo h . €\$mmzmk t x \ Titk^rnvm 
&tm^t<n\mMmco\ft±3)mwc$>z><. z\<^m^ 50 


Wf9-2 86 987 

2 

mmmmmmmttiK mmz jt^.-c t ojgftM 
w^ix^ tw, mm&nt Lx-fim^mmzm^ti 
h cox\ ^m^wsimftmiLt %mt cornet v ^ -3 * 

c 0 0 0 6 ] ^u^ysammizx >mm±mtt 
mzftmnnt>it&-)imzi±. tymiftz&ti&wtt 
m^^m^m^t pm&mt com mmnx ^& *> 
coto. m&£^om& 

[00073 nmxK^mmfc&ffoKbb. 35 

^t^^>tM. 

[00083 

( l zmBLX%:Ztitci>CDX'h^X . ^<0S6<JLL HfTiB^ 

mfcj7mzm&LJ:ot^-z>t><7>x'$>&. 

[00093 

mz. ^ffltote&tts&mttjjmt* 

mi±. ^^mim^fmco^rx^ymrtymjim 
z&tsGfcnmi&imitz&ux . mmmtLx?smz 

mmmzmMz^xK&mmttmiz^Zitx^ikt: 
wmtmtzm, ^mi&zfo^&ztizxKtftmzM 
wztmz ^a t -ra ^^^m^^. h 

[00103 t^5i2i^<7)^^?g'fi:^(i. iwiw 
3 i^^^^fflv^if^iiemisOT^^l:^ 

[00113 if^5i3fa^^^o^ti^(i. mm 
^coxtutfyffl&x'fo&tmm 1 xii2ie^co?F^ 

[00 123 

•9, mz-l'£<k<7)£olzLxmm-&. *asxet:3fefco 


(3 

3 

&&mk-&mz&ffit&. mz, m&m vmw&mt 
®m) ^m^mmmzmm^xmrn^m^ 
z\ commzim^mzizmz&TW&ZMfflZitti 

^mwm&M&'i-z - 1 izx vmmmfflG&icjm 
s-*n^^-^§, z\<7)tz, mmimfimmLtjimi&E 

tfmt<ommrnm^±Ltz^mL&>i>^>t^. x. 
& AcoxmimMTti* < . mmzfft m& . 10 

mtf^zmnLximBcmzmzzit, mfcZitz. z. 

[0014] Z\ <n£ o (fZ-tt t - ^8tft&0>BOmmL 

ti&c?)x\ ^&<ommmn^h^xi>m^^mm 

[0015] i^%>*wm>9m0*jm.frt> t & 20 

cofcfc&m{>LtMi&tcoimwco]in±&mti. u^x 
tt 'j?M<nfmmM&x& ottiii ^smmm < 
mm) zm£U5&xoiz%&„ x. M^flmi&^fa 

[0016] z<nffla*&LTmtrz>. *$mmt>\±, 
^mmLx^ts^mm^m^m^x^m^mm 30 

xhm^?s^fcm£m&i>m&z\ttfiDfr->tz. 

[0 0 17] &mWte. i^&toJL£M-rS*%:Ztit:i> 

w) &. mwim<. ^m^mim/mmco^^fTx^ 
m^&TmjLnz&ts^comkxmz&^x . wiem 40 

MM!%zmttmmmzmM2^x&&mffittmzi!? 

MMtttt^. mz. *m\t&tt&0Mfc% 
mzxtitf^ mzmMmw-<2>com&iztiMLx . ^ 

tnvtfcL &&(bMsmMkx?hr>xbm^mmttm 
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[ 0 o 1 s ] ^miic&ttmwmttJjmz. ms. 
^zit^xwmxhh. 

[0019] *%HJifci5^T. «Kfc:*«--6»fflflgSr^ 

[0020] ¥mmm=GMm&*x'Bffl&¥mzM 

[0021] ^mmmmemmt. mz-um 1 a^i-m 
tmm®mmm*m^x<&>£ ^tt^mizx otf -3 . 

zm^xw>m-$>. z\cotz. txhy3^if^ 

mmzmm4£M£&> -eof£. trxh>-3^i&a 
*^5K5<ofl«sap&iEiiL,. zcoimmm&imfrz 

I'JiL^^^M ) Vi £ ex N > 3 ^rt$7}c^> 

ti. zw&&j)mt&25x:coi^{ f zm5x:X'<v^Bm 
[0022] mE&mmb hxm^z&wttmz 

^mmtx^^mmm^^^<7M§: x&mz. vm. 

<. z:cr>J:o%:&frt>mzm.5 £Ltt t z-fZ>zt$m& 

[0023] zrc^itfii^Wft^iaw 4 !. 
[0024] mmGmi£fttz>wm&*tt&^im 
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yffl&*-yir)\,<n/r/i>#yimi^ rm*^Mfcfrftk mtm^oomkm&f&m mitamm^) *%&zl 

x: fmfimm&w&mfR&imwzto. mmttz imm^veinwhco^. kcox -5 ^mizi o& 

?Gffl%fflrmns>9m<&'c®xL j &t<* qs&i*i»9 m-&. zzx\ r « ch^ h xiir/u^/«T-&&. 

RAMS© fc UK C0^^J^//|fiJ±i- & fcf 0« [0032] 

i!i3ltX{i-^;W^?r*«i: L*m. ^Xti- FeCRCOO), - Fe(0)+Cft, +R-R 

■y ^ iffiig. h U S^^l® [0033] ^^^^^CfFI^^^^ii. BU 

*ttm£imm%m-wmz&m Lt^am i o o 3 4 ] *^(c«s^fcrfi^$rfifc Jt^ntws 

t>*i^£ffiftZttfttfc£ffil~r& - t [0035] ^t«j^t^f^$^^-T^L^T^ 

[0026] ™wiOTfcfflt^^»»ofiras«, •? . ^m^^m^z^xim^cojm^m^^ 

mr, mmmwit^o ) ttmv&miztm-ti>. ^<omMi?nit^x^mmm^^\HmzmxL. 

[oo27] Bfflzn ?i&mi±. mztemfeztiK^ m&^ftcDmk&atifxftm&^&wmL. 

[0028] jjaiiHrasL mmzmmcof&mmizi: ^mm^^mmu^mz^^x^B^m^^ 
*) .^^mmm^co^mmm^m^ti^ . z\<n w\ ms^^ffla^K^ £ t> ^m^mcom^ 

ti. mErt,z&m^&*&wmii%mi£nmmmffi* 30 ojHHat*TiiA«£fcj^&-&. z<o&^ 

[0029] z\n£?i f zLxtm*mnztittmtf'& &L^mzm$i$titzimt%:z> 0 

immiizm-h z. t & . je^fst jwt &mmjm&mmzmtix 

[0030] tz*>x\ ta», vv& (^OT^ix «fl^j6tci3^T^^lSM<rafiT^i«ftiS 

tiwmx'^fcmimfmt Lxftm~rz> <dx\ -mzvy \ o 0 3 s 3 ^mm^^x . ^^ymmmx-coym 

^^^AimKi^m^Tmt^irx^^ttf^ 40 za&f&m*. mzmfestiztn-citt^tf* 350 — 50 

^t, ^4>^^^fi^^^(i 0 X:cO^J5^, 7-20MPa OtK^JE, 10-120 ^heo 

[0,031] iiitiwL, *wmzffi&9m&, m&> ^m^^tmm^mm mm^. *m&. &mfo 

^m^tm^rm^^m^m^^im~^x\ nxjv-muMtzmzti* mmt LxmoMvm^ 

i>mtztix^&<&mz%:< . &m&imL*<xi> mnztL&. 

m^m^mt^mxim^ v ixitHmzim ttz so [ o o 3 9 ] 


7 

y^> (THF ) . ftWSE^^S^flJfc h 'J 7 
(Fe-TFAA ) £«IU^ 

c p o 4 o ] ±te^u- >«k c ) : o. 5gfc*r 

SS%^ffl^-5®OMl7ODiSHI8a*0.35 >l(:c 
m 3 ) ^rb^bHoy^VfcSi^DL^JSS^^aSSa 

immmm) £. 25x:t«jdu tsif&iHffL^^ io 

[0041]^!, 1*1^ : 6.6ml (T>±Tlgmft*- h 
ffl^fLTi^v^flli: Lfzt Z(Dtiffit£ML) O.Sgfc 

u^^i.25g , ms, ±Mh0 7XDummk * 20 
4 \^)v-^—mYJom zmAts t mz . kjje6mp 

a 0*^£ttiZ^ L*»*ft. 450 XtXlV&ffiPttWR 

[00423 ±MmimMk, fcm^mz*- h?u 
mzznm&mmM&xf&mmxcommt t i>tzm 1 30 

(z,~H\ 

[00433 (HJf£^j2) 0.35 ml COxb^bh'O^^ 

[0 0443 (Wi^J3) Sfe«UfcayH^/P-y«j^: 
5SWMJ7nnHsgHK£0.35 ml 40 

zitxm$fflmm&.2ttxm\u tzt-zmnL 

&zt!mLtt>i'->ft8tznti. zlx. mm it 
mmco-jimitzx*). m,im.&zmK mm^m^ a 
[00453 imffiMA ) *m Lti&w^-y&m 

0.5gt~*tU &B8tmmX'§fctLXX0 WR%t,zti\m- 
&^>f&!$ft ( Fc-FA ) £0.35 ml V>\: 
^Tf^M^S*£. 25r/C»U fcSfc'Stfaff-Ut 50 


Wf9-286987 

8 

<k^X\ Z<?M$\Lfz^->1®Jfc£(i0*CT3m 

mmMMLxvv ity&m&L. nmtLximm* 

&M«B»«fe (Fe-AA ) £0.35 ml 0)*9 J-AslzMM 

Z^xWztmffiRk* 25t;t«jdU tzzztmi* 
%&t>immfrwx&m2it. ±m-Y^-ymm^mm 

mmssmLx^^y-^m^L^ mmtLxwm 

rnm^mzx*), mit&mz^K wtftmz^tbfc* 
[oo47] (mmm e > m% i^tzmm^-ymm : 

O.Sgfc^L. &mt&mT->y5-Jl>tLX03 M&%t,z 
m¥~tZ>R<VbVyvuWM- vl-lV (Ni-TFAA ) £0. 

35 ml cnx?S-MzmMZitxnt:M%mm$:. 25*0 

msnt, tzi:zmnL%&&i2Pmfriixismz 

Ltz^/u- ymmzeonx 3 Nf^^u±i£^ bT^ * y — 
;^BteL. »LTh i ;7Pntl?-7^i^ 

[0048] (mmm 7 > ^ Lst^w^- : 

0.5gt^L. ^^^T^'y^i: LT0.3 Wm%(,Z 
ffi^-r^S^Jii!— *y^;V (Ni-FA ) £0.35 ml tfObU 

£60*CT3^^E^^UTbU^V£^L, MiEi: 

[0049] (»fe0«8 ) ^L^^H^- : 
0.5gfc^L, ^^^T«>y^i:LT0.3 ^fi%^ 
ffi^-r-S,M^S«« 'y^rfU (Ni-AA ) £0.35 ml CO*? 

s-twzmMisitxmtiMmmm*. i^xmrn-. t 
*z%fm\,*&htt^M?xi5&t*it. ±f&w— 

^^O^T^i^MJEL^LTpf^y-^^^L. jtt 

mt vxmm-vir/i'ZmftLtz^- y&m&wz. 
* lt . mm 1 1 nmvnmzx o . MtK^tf 

[0050] (Wfe^J9) 9£*ftLat»HW-V«^: 

^^J^ J g,S£7)^|J7aap^^^2y^7^^ (co-tfaa ) £o. 
35 ni co^^y-Mzmm^xmzfmmm^. 25°c 
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[ 0 0 5 1 3 (Hfflffl 1 0 ) UaHL^ffl-V/l— 

sfc : 0. 5gC*fU $£$Ji&^T^ \) 7*7'>t LXO.m 

a > ^o.35 mi s-tuzmm^xwcfmrnm 

col^ L/c-V/L— Vf^fceO'CT* 3 tf^*£ffi£& L T ^ 

K«o^fc:J:0, m»S&tTV\ m,{ffi&&#>ti. 
[ 6 0 5 2 3 { JtSM 1 ) (*J#H : 6.6ml ^TffiHfjt 

. at*. fefeMt L-c^^^r-^t L-C3.0 nm% 

IZW^&mcDffiim (FeS 2 ) £tt&tfi»I. %)J±6 
MPa! 07K^£tt&^ L^-S-m, 450 X:T 1 mffl^mt 

[0053] ( j:b^j2 ) faimco&z&fm&mx'Wi 
itmtn tmmnjjmizko . wummzmK mm 

[00 543 (Jt^0"J3 ) 1*1^ : 6.6ml COjiTfi^ 

, «PTft LT3.0 W&XltZW^^&^h 
'J7DP« ( Fe-TFAA ) , \ mffllt LT_hfE 

[00 553 <ifcttW4 ) ftWSt : 6.6ml <D±Tmft& 

7~h?vy$:i.25g . mm&tmmx--yyf\stLxo3 

II%Cffi§t^f«-7^ (Ni~FA ) . RXf. 
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1 0 

Ofc&fcl. mEGMPa CO^&fBX;^ L^£f&\ 450 
TTC 1 Wra^Mt-ftBtje £fToJt„ * L t\ .1 t |nj 

[oo 5 6 3 ^i 3&>^fei&»-5*u< . w-wimmmm. 
^x, mMMxc>Mfcm*itmi\x*<?Mim£ *) i>m 

< , X. M^cO»SyAi^!l^^^Mi: LT&^S 

fc*. ^fiw««Hsaantfi (0.3 m&%) tft-5tt», jt«E 
[00573 wu.if , mmmi titmmi t £jt«rr* 

20 st, n#i^Mab^ hoyu x-tmmxfr o . n 
m^3.o mm%x*&&&( f z&^x&wt&i>K mmmi 
x*<nmkmztmM3?<?>ffii\sm i^m%/^u) x 

[00 583 mmm2tftmM2t£ttMtt&t, mm 
i±fmcommML&Q.5 mR%x'h&&t,z&^x*mt& 

m&m2X*C0m.itm (83Sm%/inafc) ajt^>j2 
X<nmm (75WM%/mafc) J: 0i>t^V\ Hffe^j2 t 

it ^3 1 *\m-th t . mmtttim&h u 7nnii 

30 iiibfiaw 3 T^fefe^o^Aafi^ l / 6 xfo h Mfefify 

[00593 iwot7 tttm®i4t£im~t$>t. m% 
te%m&m&- -y iDvxtfo 9 . *<mM&m. 3 ©ja% 
~c$>hmz&\,vz$mrhifi. mmm7x^m<m (95 

^S%/mafc) iitt(RM4T^fflt>ffc* (73^ft%/maf 
[00603 

mil 

AO 
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mm 


mmm 

/mafc) 

sutew i 

Fe-TFAA " 

3. 0 

THF 

9 1 


Fe-TFAA 41 

0. S 

THF 

a 3 


Fe-TFAA 41 

D. 3 


a 0 


Fe-FA 

3. 0 

try 

9 2 


Fe-AA 

3. 0 

> 9 J — >v 

9 1 


Ni-TFAA ** 

0. 3 


9 6 

HJS0J7 

Ni-FA 

0. 3 

try 

9 5 


Ni-AA " 

0. 3 


9 8 


Co-TFAA " 

0. 3 


7 8 


Mo-TFAA 

0 . 3 


8 3 


FeS, 

3. 0 


8 3 


FeS, 

0. 5 


7 5 

turn* 

Fe-TFAA " 

3. 0 

&L 

a 5 


Ni-FA " 

0. 3 


7 3 


m *1 — Fe(CF,C00), -4H.0 
*2 — FeCHCOO), - 2H,0 
*3 — Fe(CH s C00), *4H,0 
M — NiCCF.COO), -4HrO 


*5 — Ni(HC00> t -2H,0 

*6 — NiCCH.COO). -4H.0 

*7 — Co(CFiOOO), -4H £ 0 

*fi — MoCCF.COO), -4H,0 


«fflra«®tS)^ *c &m\*tiR0>mj&m 30 - 1 &rz . 
<ah^fco^fefe^£7)^i±^iiix^ viva*, ^fio cigffi^m^cii^] 
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